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(57) ABSTRACT

A connector for connection between two fluid-conveying
clements, 1 particular for connection between two motor
vehicle pipes, with a female plug-in part and a male plug-in
part which 1s insertable into the female plug-in part. A
retainer 1s connected to the female plug-in part, the retainer
allowing the male plug-in part to be fixed, in the inserted
state, to the female plug-in part. The retainer may be pivoted
from an open position to a {ixing position—and vice versa—
about a pivot axis arranged 1n the region of the outer surface
of the female plug-in part.
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CONNECTOR FOR CONNECTION
BETWEEN TWO FLUID-CONVEYING
ELEMENTS

RELATED APPLICATIONS

The present patent document claims the benefit of and
priority to European Patent Application 17 206 495 .8, filed

Dec. 11, 2017, and entitled “Connector For Connection
Between Two Fluid-Conveying Elements” the entire con-
tents of which are incorporated herein by reference.

FIELD

The i1nvention relates to a connector for connection
between two fluid-conveying elements—in particular for
connection between two motor vehicle pipes—with a female
plug-in part and a male plug-in part, wherein a retainer 1s
connected to the female plug-in part, the retainer allowing
the male plug-in part to be fixed, in the 1nserted state, to the
temale plug-in part. The connector 1n the preferred embodi-
ment 1s a quick connector (Quick Connector). According to
an embodiment, the connector 1s used for connection
between two pipes, 1 particular two motor vehicle pipes. It
1s also within the scope of the mvention that the connector
connects a flmd-conveying umt—ifor example a tank, a
pump, a heat exchanger, a thermostat, a valve or the like—
with a pipe, 1n particular a motor vehicle pipe. In principle,
the connector can also be used for connection between two
fluid-conveying units.

BACKGROUND

Connectors or quick connectors of the type described
above are known 1n practice in different embodiments. The
known connectors often have the disadvantage that the male
plug-in part fixing the female plug-in retainer 1s relatively
difficult to be transierred, also by exerting a considerable
force, 1nto 1ts fixing position and 1s often dithcult, while
exerting a relatively high force, to be brought back nto 1ts
open position. The relatively complicated assembly or dis-
assembly of the retainer on the known connectors often
causes connection errors or failure-prone connections. A
turther disadvantage of the known connector is that the
retainer 1s completely separated from the connector, in
particular when 1t 1s transferred to the open position, and
thus represents a component that may be lost. In addition, at
least 1n some known connectors not always a functionally
reliable and tight connection between the male plug-in part
and female plug-in part may be realized. In this regard, the
known connector or quick connector 1s 1n need of 1mprove-
ment.

BRIEF SUMMARY

Accordingly, the object of the invention consists 1n pro-
viding a connector of the type mentioned, in which the
disadvantages listed above may be avoided and 1n which
especially the retainer may be transferred, in a very simple
and reliable manner, both 1n the fixing position and in the
open position. Furthermore, the problem of the possible loss
ol the retainer has to be solved.

To achieve this object, the invention teaches a connector
for connection between two fluid-conveying elements, 1n
particular for connection between two motor vehicle pipes,
—with a female plug-in part and a male plug-in part
insertable into the female plug-in part —, the retainer
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allowing the male plug-in part to be fixed, in the inserted
state, to the female plug-in part and wherein the retainer may
be pivoted from an open position to a fixing position—and
vice versa—about a pivot axis arranged 1n the region of the
outer surface of the female plug-in part.

According to a particularly preferred embodiment of the
invention, the connector 1s designed as a quick connector
(Quick Connector). The female plug-in part and the male
plug-in part expediently consist of at least one plastic or
substantially of at least one plastic. It 1s recommended that
the female plug-in part and/or the male plug-in part consist
ol at least one plastic or substantially of at least one plastic
from the group composed of “aliphatic polyamide, aromatic
polyamide, polyphenylene sulfide” (PPS). Basically, the two
plug-1n parts may also consist or consist essentially of other
plastic materials. Conveniently, the retainer consists of a
metal or substantially of a metal. It has been proven to be
advantageous 11 the retainer 1s made of steel or essentially of
steel.

A preferred embodiment, which has special significance
in the context of the invention, 1s characterized 1n that the
retainer 1s U-shaped with a U-bracket and two U-legs
connected to the U-bracket. Convemently, the two U-legs
are resiliently connected to the U-bracket. It 1s recom-
mended that the two U-legs each form an arcuate curvature
directed to the outer side of the U. It 1s recommended that
the arcuate curvature 1s arranged 1n each case with respect to
the length of the respective U-leg in the middle third of the
U-leg. The arcuate curvature of a U-leg expediently extends
over at least one {ifth and at most over half the length of the
respective U-leg.

According to the mnvention, the retainer 1s moved from an
open position ito a fixing position or out of the fixing
position mto the open position pivotably or rotatably about
a p1vot axis arranged 1n the region of the outer surface of the
temale plug-1n part or rotation axis. It 1s within the scope of
the invention that the retainer 1s pivotable or rotatable 1n the
direction transverse to the longitudinal axis L of the female
plug-1n part or to the longitudinal axis L of the male plug-in
part. Preferably, the pivot axis or rotation axis 1s arranged at
one end of a first U-leg of the retainer or the pivot axis or
rotation axis 1s formed by this end of the U-leg. In a highly
recommended embodiment of the invention, the retainer
engages with the end of the first U-leg 1n a pivot recess of
the female plug-in part and expediently, the pivot axis or
rotation axis 1s arranged 1n this pivot recess. It 1s within the
scope of the mvention that the retainer or the first U-leg or
the end of the first U-leg 1s fixed 1n the pivot recess of the
temale plug-in part, so that the retainer i1s preferably held
captive on the female plug-in part. The captivity of the
retainer 1s a particularly advantageous feature of the iven-
tion.

A particularly preferred embodiment of the invention 1s
characterized 1n that at the one end of the first U-leg forming
the pivot axis at least one—preferably one—pivot extension
1s connected, which 1s transverse to the longitudinal direc-
tion of the first U-leg. Preferably, this pivot extension forms
the pivot axis of the retainer. Conveniently, the pivot exten-
s10m 1s oriented perpendicular or substantially perpendicular
to the longitudinal direction of the first U-leg. The length of
the pivot extension i1s recommended to be at most 50%,
preferably at most 40%, preterably at most 30% and very
preferably at most 25% of the length of the associated first
U-leg.

According to the recommended embodiment of the inven-
tion the end of the first U-leg forming the pivot axis or the
pivot extension positioned on the end of the first U-leg
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engages 1n a pivot recess of the female plug-in part, which
has a closed circumierence. Conveniently, in this engage-
ment state, the pivot extension or the longitudinal extent of
the pivot extension of the first U-leg 1s oniented parallel or
substantially parallel to the longitudinal axis L of the female
plug-n part. It 1s also within the scope of the invention that
the engagement direction of the pivot extension 1s arranged
in the pivot recess parallel or substantially parallel to the
longitudinal axis L of the female plug-in part. Furthermore,
it 1s within the scope of the invention that the pivot axis or
rotation axis of the retainer 1s oriented parallel or substan-
tially parallel to the longitudinal axis L of the female plug-in
part.

According to an embodiment of the invention, the pivot
recess of the female plug-in part 1s formed as a pivot hole of
the female plug-in part and the end of the first U-leg or a
pivot extension connected to the first U-leg engages with a
form fit 1n this pivot recess or pivot hole. Appropnately, this
engagement of the end of the first U-leg or of the pivot
extension 1n the pivot recess/pivot hole 1s free from play or
substantially free from play. It 1s within the scope of the
invention that the pivot axis of the retainer 1s arranged 1n the
pivot hole. It 1s also within the scope of the invention that the
pivot recess of this embodiment or the pivot hole 1s oriented
parallel or substantially parallel to the longitudinal axis L of
the female plug-in part.

According to another embodiment of the invention, the
pivot recess of the female plug-1n part 1s formed as a slot and
the end of the first U-leg or a pivot extension connected to
the first U-leg engages with play 1n this slot. It 1s within the
scope of the invention that the pivot axis of the retainer 1s
arranged 1n the slot. Expediently, the longitudinal extension
I of the slot 1s oriented transversely to the longitudinal axis
L. of the female plug-in part. According to a particularly
preferred embodiment of the mnvention, the slot has a groove
transverse to the longitudinal extent of the slot, wherein the
end of the first U-leg or the pivot extension connected to the
first U-leg at least when pivoting the retainer in the open
position or in the fixing position 1s arranged in the groove of
the slot. It 1s recommended that in this case the end of the
first U-leg or the p1vot extension connected to the end of the
first U-leg engage 1n a form-fitting manner in the groove of
the slot.

It 1s within the scope of the invention that the second
U-leg—in particular the second U-leg opposite the pivot
axis—may be fixed or latched with its end in the fixing
position of the retainer on the female plug-in part. Prefer-
ably, the end of the second U-leg may be fixed or latched 1n
a fixing recess arranged on the outer surface of the female
plug-in part. It 1s recommended that the fixing recess or the
end fixed or latched 1n the fixing recess of the second U-leg
1s at least partially covered and protected at least partially to
the outside of the connector or the female plug-in part by a
cover element. It 1s recommended that the second U-leg may
be fixed or latched with its end 1n the open position of the
retainer on the female plug-in part. Preferably, the end of the
second U-leg 1s thereby fixable or latchable 1n an open
position recess arranged on the outer surface of the female
plug-in part. It 1s recommended that, the open position
recess has an abutment for the end of the second U-leg,
which 1s positioned 1n the pivot direction of the retainer. The
pivoting direction of the retainer here means the pivoting
direction from the fixing position into the open position. It
1s recommended that the open position recess or the end of
the second U-leg fixed or latched 1n the open-position recess
1s at least partially covered towards the outside of the
connector by a second cover element.
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According to a particular embodiment of the invention,
the second U-leg may be fixed or latched with 1ts end 1n an
intermediate position of the retainer on the female plug-in
part. In this case, the second U-leg or the end of the second
U-leg 1s expediently fixable or latchable 1n a intermediate
position recess arranged on the outer surface of the female
plug-in part. The intermediate position recess 1s preferably
located between the fixing recess and the open position
recess on the outer surface of the female plug-in part.

A particularly recommended embodiment of the invention
1s characterized in that at the end of the second U-leg a
U-extension extending transversely to the longitudinal
direction of the second U-leg 1s provided. Conveniently, the
U-extension extends perpendicularly or substantially per-
pendicular to the longitudinal direction of the second U-leg.
It 1s within the scope of the imnvention that the U-extension
of the second U-leg in the fixing position may be fixed or
latched 1n the fixing recess and/or in the intermediate
position in the intermediate position recess and/or in the
open position 1n the open position recess. It 1s also within the
scope of the invention that the retainer 1s provided at the
ends of 1ts U-legs with a respective extension—in particular
the pivot extension on the one hand and the U-extension on
the other hand —. According to a particularly well-proven
embodiment of the invention, the two extensions extend in
opposite directions from the retainer. Preferably, both exten-
sions are arranged perpendicular or substantially perpen-
dicular to the respective associated U-legs. Conveniently,
both extensions are oriented, in the mounted functional
position of the retainer, parallel or substantially parallel to
the longitudinal axis L of the female plug-in part. It 1s
recommended that the length of both extensions 1s at most
50%, preferably at most 40%, preferably at most 30% and
more preferably at most 25% of the length of the respective
associated U-leg. It 1s within the scope of the mnvention that
the length of both extensions is the same or substantially the
same. Furthermore, i1t 1s within the scope of the invention
that the length of the two U-legs 1s the same or substantially
the same.

Preferably, the end of the second U-leg or the U-extension
on the second U-leg 1s pivoted from the fixing position to the
open position over a pivot angle o of 20° to 100°, preferably
from 20° to 90°, preferably from 25° to 80° and most
preferably from 25° to 70° and more preferably from 25° to
60° about the pivot axis. In this case, the retainer 1s suitably
held captive 1n the pivot recess. It 1s within the scope of the
invention that the distance of the U-bracket to the female
plug-1n part increases when pivoting from the fixing position
into the open position.

It 1s also within the scope of the invention that the male
plug-in part 1s 1nserted into a plug-in recess of the female
plug-n part. Preferably, in the mounted or inserted state of
the male plug-in part, at least one sealing element 1s pro-
vided between the female plug-1n part and the male plug-in
part. The sealing element 1s recommended to be a circum-
ferential sealing ring surrounding the circumierence of the
male plug-in part or O-ring seal. According to a preferred
embodiment of the invention, a spacer ring between the male
plug-in part and the female plug-in part 1s arranged 1n the
mounted or inserted state of the male plug-in part. It 1s
within the scope of the invention that the spacer ring 1s
positioned, in the insertion direction, in front of the at least
one sealing element, preferably in front of the at least one
sealing ring or O-ring seal. An embodiment of the invention
1s characterized 1n that the spacer ring 1s locked with the
temale plug-in part. According to an alternative embodiment
the spacer ring 1s welded to the female plug-in part.
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It 1s recommended that the male plug-in part has at least
one positive locking element, which engages 1n the
assembled or inserted state of the male plug-in part 1n a
form-fitting recess of the female plug-in part. Expediently,
the at least one positive-locking element protrudes from the
outer surface ol the male plug-in part and engages 1 a
positive-locking recess on the inner surface of the plug-in
recess of the female plug-in part. According to a recom-
mended embodiment of the invention, the male plug-in part
1s provided on 1ts outer surface with two positive locking
clements—which are preferably arranged opposite to the
outer surface of the male plug-in part—and which preferably
engage 1n two form-fitting recesses on the nner surface of
the plug recess of the female plug-in part.

According to a particularly preferred embodiment of the
invention, the two U-legs of the retainer pass, in the fixing
position of the retainer, respectively through a retainer
recess ol the female plug-in part and each engage in an
engagement recess of the male plug-in part. It 1s recom-
mended that, the female plug-in part has two opposite
retainer recesses, which are preferably formed as retainer
slots for the two U-legs. The engagement recesses of the
male plug-in part are preferably part of an engagement
groove lfor both U-legs surrounding at least most of the
circumierence of the male plug-in part. According to an
embodiment of the imnvention, the engagement groove 1s an
engagement groove running over the entire circumierence of
the male plug-in part. During the transfer of the retainer
from 1ts fixing position into the open position, at least the
second U-leg opposite the pivot axis 1s expediently disen-
gaged from the engagement recess of the male plug-in part
and preferably also disengaged from the retaining recess of
the female plug-in part. According to an embodiment of the
connector, the second U-leg engages in the open position
only partially in the retainer recess of the female plug-in
part. It 1s within the scope of the invention that in the open
position of the retainer also the first U-leg provided with the
pivot axis 1s out of engagement with the engagement recess
of the male plug-in part. In the open position of the retainer
thus the male plug-in part may be easily pulled out again
from the female plug-in part.

According to a preferred embodiment of the mmvention,
the U-bracket of the retainer 1s arranged in the fixing
position of the retainer between two fixing tlanges of the
female plug-in part. In this case, preferably at least a part of
the U-bracket protrudes into the mntermediate space between
the two fixing flanges. Conveniently, 1n the open position of
the retainer, the U-bracket does not protrude into the inter-
mediate space between the two fixing flanges. Preferably,
the U-bracket 1s then arranged at a distance or at a radial
distance from the two fixing flanges of the female plug-in
part.

The mmvention also relates to a female plug-in part for a
connector according to the mvention, wherein a retainer 1s
connected to the female plug-in part, with which the male
plug-in part in the inserted state 1s fixable to the female
plug-1n part and wherein the retainer 1s pivotable or rotatable
from an open position to a fixing position—and vice versa—
about a p1vot axis or rotation axis which 1s positioned on the
outer surface of the female plug-in part. In this case, the
retainer preferably engages in a pivot recess on the outer
surface of the female plug-1n part and 1s preferably captively
received 1n the pivot recess of the female plug-in part.

The invention 1s based on the finding that in the connector
according to the mvention, compared to connectors known
from the prior art, a much simpler, easy to handle and
tfunctionally reliable transfer of the retainer from the fixing
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position to the open position and vice versa 1s possible. This
transier of the retainer 1s on the one hand very reliable and
on the other hand possible with relatively little efl

ort.
Nevertheless, the retainer 1s securely held and fixed in the
fixing position, so that even with wvibration or similar
mechanical stresses no automatic transfer of the retainer
takes place in the open position. Another advantage of the
invention compared to the known connectors 1s that the
retainer 1s held captive according to the mmvention on the
temale plug-in part. Furthermore, 1t should be emphasized
that 1n the connector according to the invention nonetheless
a very tight and precise connection between male and female
plug-in part may be realized. Of particular advantage 1s
turther that the male plug-in part 1s 1nsertable with low or
reduced 1nsertion forces in the female plug-in part 1n com-
parison to many other connectors. It should also be empha-
s1zed that the connector according to the invention may be
implemented with relatively mexpensive and cost-effective
measures.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in more detaill with
reference to a drawing illustrating an embodiment of the
invention. In a schematic representation:

FIG. 1 shows an exploded view of the inventive connec-
tor;

FIG. 2 shows a longitudinal section through the connector
according to the mvention;

FIG. 3 shows a perspective view of a first embodiment of
the connector according to the invention in a first functional
position;

FIG. 4 shows a perspective view of the object according,
to FIG. 3 1n a second functional position;

FIG. 5 shows a perspective view of a second embodiment
of the inventive connector;

FIG. 6 shows a side view of a third embodiment of the
connector according to the invention;

FIG. 7 shows a front view of the object according to FIG.
6 1n a first functional position;

FIG. 8 shows the object according to FIG. 7 1n a second
functional position;

FIG. 9 shows the object according to FIG. 7 1n a third
functional position; and

FIG. 10 shows a perspective view ol a retainer for the
connector according to the ivention.

DETAILED DESCRIPTION

The figures show a connector 1 according to the invention
for connection between two fluid-conveying elements, 1n
particular for connection between two motor vehicle pipes 2,
3. The connector 1 has a female plug-in part 4 and a male
plug-in part S which 1s insertable into the female plug-1n part
4. At the female plug-in part 4, a retainer 6 1s connected and
preferably connected 1n a captive way. With this retainer 6,
the male plug-in part 5 1n the 1nserted state (FIG. 2) may be
fixed to the female plug-in part 4. The retainer 6 may be
transierred from an open position (see, for example, FIG. 4)
into a {ixing position (see, for example, FIG. 3) and vice
versa, and according to the mvention it 1s pivoted about a
pivot axis 8 arranged 1n the region of the outer surface 7 of
the female plug-in part 4. The pivoting of the retainer takes
place by a pivot angle o, which may be about 45° 1n the
present exemplary embodiment.

According to a particularly preferred embodiment and 1n
the example (see in particular FIG. 10), the retainer 6 1s
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U-shaped with a U-bracket 9 and two U-legs 10, 11 con-
nected to the U-bracket 9. It 1s within the scope of the
invention that the retainer 6 1s pivotable in the direction
transverse to the longitudinal axis L of the female plug-in
part 4 or about the pivot axis 8 (for example, when com-
paring FIGS. 3 and 4). According to a preferred embodiment
and 1n the example, the retainer 6 on each U-leg 10, 11 has
an arcuate curvature 25, which 1s directed towards the
outside of the connector. Preferably, and 1n the example, this
arcuate curvature 23 1s positioned, with respect to the length
of the respective U-leg 10, 11 in the muddle third of the
respective U-leg 10, 11.

A particularly recommended embodiment of the invention
1s characterized 1n that the retainer 6 engages with the end
of 1ts first U-leg 10 1n a pivot recess 12 of the female plug-in
part 4 and that the pivot axis 8 1s arranged 1n this pivot recess
12. Preferably, at the end forming the pivot axis 8 of the first
U-leg 10 at least one pivot extension 13 transverse to the
longitudinal direction of the first U-leg 10 1s connected,
which 1s preferably oriented 1n the example perpendicular to
the first U-leg 10. Preferably, this pivot extension 13 pref-
erably forms the pivot axis 8 of the retainer 6.

It 1s recommended that in the embodiment the pivot
extension 13 connected to the end of the first U-leg 10
engages 1n a pivot recess 12 of the female plug-in part 4,
which 1s closed over its circumierence (see 1n particular FIG.
4 and FIGS. 7 t0 9). According to an embodiment and in the
example of FIG. 4, the pivot recess 12 1s formed as a pivot
hole 14 of the female plug-in part 4 and the pi1vot extension
13 connected to the end of the first U-leg 10 engages
positively and expediently without play or essentially with-
out play 1n this pivot hole 14. The pivot axis 8 1s arranged
in this pivot hole 14. In particular, 1n the embodiment of
FIGS. 6 to 9, however, the pivotrecess 12 1s formed as a slot
15 and the p1vot extension 13 connected to the first U-leg 10
engages with play in the slot 15, wherein the pivot axis 8 of
the retainer 6 1s arranged 1n the slot 15. This embodiment
will be explained 1n more detail below.

According to a preferred embodiment and in the example,
the second U-leg 11 of the retainer 6 may be fixed or latched
with 1ts end 1n the fixing position of the retamner 6 on the
female plug-in part 4 and 1t may be fixed and latched as
preferred and shown in the example, 1n a fixing recess 17
positioned on the outer surface 7 of the female plug-in-in
part 4. Furthermore, according to a preferred embodiment,
the second U-leg 11 may be fixed or latched with its end in
the open position of the retainer 6 on the female plug-1n part
4 and may be fixed or latched in the preferred embodiment
in an open position recess 18 arranged on the outer surface
7 of the female plug-1n part 4. It 1s recommended that at the
end of the second U-leg 11 a U-projection 19 extending
transversely to the longitudinal direction—preferably verti-
cally positioned—oft the second U-leg 11 is provided and
preferably this U-extension 19 may be fixed or latched, in
the fixing position and/or 1n the open position of the retainer
6, 1n the fixing recess 17 and/or 1n the open position recess
18.

FIGS. 3 and 4 show a first embodiment of the connector
according to the invention. Here, the second U-leg 11 or the
U-extension 19 of the second U-leg 11 in the fixing position
(FIG. 3) may be fixed or latched 1n the fixing recess 17 and
in the open position (FI1G. 4) 1n the open-position recess 18.
In contrast, the second embodiment shown in FIG. 5 of the
connector according to the invention also has an intermedi-
ate position 1n addition to the fixing position and the open
position. Preferably, and 1n the embodiment of FIG. 5, the
second U-leg 11 and the U-extension 19 of the second U-leg
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11 1n the mtermediate position may be fixed or latched 1n an
intermediate recess 26. In the second embodiment according
to FIG. 5, therefore, three functional states are possible
(open position, intermediate position and fixing position). In
the third embodiment of the connector according to the
invention (FIGS. 6 to 9), once again only one fixing position
and one open position are provided.

Preferably, 1n the fixing position and the open position of
the retainer 6 on the fixing recess 17 on the one hand and on
the open position recess 18 on the other hand an abutment
for the U-extension 19 of the second U-leg 1s present, which
blocks further pivoting of the retainer 6 about the pivot axis
8. According to a recommended embodiment, the U-exten-
sion 19 1s protected with respect to the outside of the
connector 1 1n the fixing position and/or 1n the open position
by a respective cover element 33, 34 connected to the female
plug-in part 4. These preferred cover elements 33, 34 may be
seen 1n particular 1 FIG. 4.

The male plug-in part 5 may be expediently inserted, as
in the example, (see 1 particular FIGS. 1 and 2) with the
interposition of a sealing element preferably designed as a
sealing ring 27 in the plug recess 28 of the female plug-in
part 4. It 1s recommended that (as shown 1n the example 1n
particular of FIGS. 1 and 2) 1n the inserted state (FIG. 2) a
spacer ring 29 1s interposed between male plug-in part 5 and
the sealing ring 27. Preferably, and as shown in the exem-
plary embodiment, the male plug-in part 5 has positive-
locking elements 30, which 1n the inserted state respectively
engage 1n a form-fitting recess 31 of the female plug-in part
4. Preferably, and 1n the exemplary embodiment, the male
plug-in part 5 1s provided with two positive-locking ele-
ments 30 arranged on 1ts outer surface and opposite one
another, and the female plug-in part 4 has two complemen-
tary form-fitting recesses 31.

It 1s within the scope of the invention that the two U-legs
10, 11 of the retainer 6 in the fixing position of the retainer
6 cach pass through a retainer recess 20 of the female plug-in
part 4. Preferably and in the exemplary embodiment, the
retainer recesses 20 of the female plug-in part 4 are formed
as opposite retainer slits (see 1n particular FIGS. 1 and 3). In
the 1nserted state of the male plug-in part 5 and 1n the fixing
position of the retainer 6, the two U-legs 10, 11 of the
retainer 6 also engage respectively 1n an engagement recess
21 of the male plug-in part 5. These engagement recesses 21
are 1n the embodiment according to the figures part of a
circumierential engagement groove which runs essentially
over the circumierence of the male plug-in part 5 (see 1n
particular FIGS. 1 and 2). In the inserted state of the male
plug-1n part 5 and 1n the fixing position of the retainer 6 the
two U-legs 10, 11 of the retainer 6 thus pass through on the
one hand, the retainer recesses 20 and retainer slots of the
temale plug-in part 4 and on the other hand they engage 1n
the engagement recesses 21 and 1n the engagement groove
of the male plug-in part 5. Thus, the male plug-in part 5 1s
held 1n a functionally reliable way 1n the female plug-in part
4. After a possible transfer of the retainer 6 1n 1ts open
position, the male plug-in part 3 may be easily released from
the female plug-in part 4 or be pulled out of the plug recess
28 of the female plug-in part 4. In this open position, the
retainer 6 1s nonetheless held captive on the female plug-in
part 4.

According to a preferred embodiment of the invention,
the U-bracket 9 of the retainer 6 in the fixing position of the
retainer 6 1s positioned between two fixing flanges 22, 23 of
the female plug-in part 4 (see, for example, FIGS. 3 and 6).
In the embodiment of FIG. 6, the U-bracket 9 of the retainer
6 1s thereby completely accommodated 1n the intermediate




US 11,320,076 B2

9

space 24 between the two fixing flanges 22, 23. FIG. 6 also
shows that, according to a preferred embodiment of the
invention, the front fixing flange 22 has a retainer-side bevel
32, which facilitates the manipulation of the retainer 6.

It 1s within the scope of the mvention that the retainer 6
1s provided at the ends of 1ts U-legs 10, 11 with a respective
extension 13, 19 and 1n particular in a preferred way and as
shown 1n the example, the pivot extension 13 on the one
hand and the U-extension 19 on the other. According to a
particularly recommended embodiment and as shown 1n the
example, the two extensions 13, 19 extend in opposite
directions from the retainer 6 (see 1n particular FIGS. 1 and
10). This onientation of the projections 13, 19 favors the
capture of the retainer 6, when 1n the open position of the
retainer 6 (FIG. 4), the pivot extension 13 engages on the
one hand 1n the pivot recess 12 of the female plug -1n part 4
and the U-extension 19 on the other hand in the open
position recess 18 of the female plug-in part 4.

FIGS. 6 to 9 show a very particularly preferred embodi-
ment of the connector 1 according to the imvention. The
pivot recess 12 of the female plug-1n part 4 1s formed here
as a slot 15, wherein the pivot extension 13 of the first U-leg
10 engages with play in this slot 15. The pivot axis 8 of the
retainer 6 1s arranged here 1n the slot 15. It 1s recommended
that the slot 15 has a slot groove 16 transversely arranged
with respect to the longitudinal extension I of the slot 15,
wherein the pivot extension 13 connected to the first U-leg
10, when pivoting the retainer 6 in the open position or in the
fixing position, 1s positioned 1n this slot groove 16 of slot 15
(see FIGS. 8 and 9). This embodiment of the pivot recess 12
makes a particularly simple and functionally reliable
manipulation of the retainer 6 possible while the retainer 6
1s held captive 1n 1ts open position on the female plug-in part

4.

The 1nvention claimed 1s:

1. A connector for connecting two pipes, having a female
plug-in part and a male plug-in part insertable into the
temale plug-in part, wherein a retainer 1s connected to the
temale plug-in part, by which retainer the male plug-in part
1s fixable, 1n the 1nserted state, to the female plug-in part and
wherein the retainer 1s pivotable such that the retainer
rotatably moves between an open position and a fixing
position about a pivot axis arranged 1n the region of the outer
surface of the female plug-in part,

wherein the retainer has a U-shape with a U-bracket and

two U-legs connected to the U-bracket, and the retainer
engages a pivot recess of the female plug-in part with
an end of a first U-leg such that the pivot axis is
arranged and positioned in the pivot recess, the pivot
recess being formed with a closed circumierence, and
wherein the pivot axis 1s formed by an opening 1n a flange
projecting radially from the female plug-in part.

2. The connector according to claim 1, wherein the pivot
axis 1s disposed at one end of a first U-leg of the retainer or
1s formed by one end of this U-leg.

3. The connector according to claim 1, wherein the
retainer 1s pivotable 1 a direction transverse to the longi-
tudinal axis L of the female plug-in part.

4. The connector according to claim 1, wherein at least
one pivot extension extending transverse to the longitudinal
direction of the first U-leg 1s connected to the end of the first
U-leg and wherein, this pivot extension forms the pivot axis
of the retainer.

5. The connector according to claim 1, wherein the pivot
recess 1s formed as a pivot bore of the female plug-in part,
wherein the end of the first U-leg or a pivot extension
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connected to the first U-leg engages the pivot bore m a
positive lock and wherein the pivot axis 1s disposed 1n the
pivot bore.

6. The connector according to claim 1, wherein the pivot
recess 1s formed as a slot, wherein the end of the first U-leg
or a pivot extension connected to the first U-leg engages the
slot with play and wherein the pivot axis of the retainer 1s
positioned 1n the slot.

7. The connector according to claim 6, wherein the slot
has a slot groove disposed transversely with respect to a
longitudinal extension of the slot, wherein the end of the first
U-leg or of the pivot extension connected to the first U-leg
1s positioned within the slot groove of the slot at least when
rotating the retainer into the open position or into the fixing
position.

8. The connector according to claim 1, wherein a second
U-leg opposite the pivot axis 1s fixable or latchable with its
end to the female plug-in part in the fixing position of the
retainer and 1s fixable or latchable 1n a fixing recess posi-
tioned on the outer surface of the female plug-in part.

9. The connector according to claim 1, wherein the second
U-leg opposite the pivot axis 1s fixable or latchable, with its
end, to the female plug-in part in the open position of the
retainer and 1s fixable or latchable 1n an open-position recess
positioned on the outer surface of the female plug-in part.

10. The connector according to claim 1, wherein a U-ex-
tension extending transversely to the longitudinal direction
of the second U-leg 1s provided at the end of the second
U-leg opposite the pivot axis and wherein, said U-extension
1s fixable or latchable in the fixing recess and/or in the
open-position recess 1n the fixing and/or open position of the
retainer.

11. The connector according to claim 1, wherein 1n the
fixing position of the retainer, the two U-legs of the retainer
cach pass through a retaining recess of the female plug-in
part and each engage an engaging recess of the male plug-in
part.

12. The connector according to claim 1, wherein 1n the
fixing position of the retainer, the U-bracket of the retainer
1s positioned between two fixing flanges of the female
plug-in part and wherein, at least a part of the U-bracket
projects 1nto the intermediate space between the two fixing
flanges.

13. The connector according to claim 1, wheremn the
retainer has a respective pivot extension at each end of its
U-legs, including a pivot extension on one side and the
U-extension on the other side of the retainer, and wherein the
two extensions project in opposite directions from the
retainer.

14. A connector for connecting two pipes, having a female
plug-in part and a male plug-in part insertable into the
female plug-in part, wherein a retainer 1s connected to the
temale plug-in part, by which retainer the male plug-in part
1s {ixable, in the 1nserted state, to the female plug-in part and
wherein the retainer i1s pivotable such that the retainer
rotatably moves between an open position and a fixing
position about a pivot axis arranged 1n the region of the outer
surface of the female plug-in part,

wherein the retainer has a U-shape with a U-bracket and

two U-legs connected to the U-bracket, and the retainer

engages a pi1vot recess of the female plug-in part with
an end of a first U-leg such that the pivot axis is
arranged and positioned in the pivot recess, the pivot
recess being formed with a closed circumierence, and
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wherein the pivot axis 1s substantially transversely
arranged relative to a plane of the closed circumierence
of the pivot recess.
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